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A
bstract

T
he triggering and data analysis for the G

LA
ST

 balloon prototype, like that of 
the G

LA
ST

 gam
m

a-ray telescope planned for launch in 2
0
0
6
, is m

uch m
ore 

flexible than w
as the case for the C

G
R
O

/EG
R
ET

 instrum
ent. Furtherm

ore, 
the m

uch larger data volum
e expected from

 G
LA

ST
/LA

T
 precludes the type 

of m
anual event review

 that w
as done for EG

R
ET

 data. T
hus a great deal of 

attention m
ust be given to the softw

are “cuts” that are used to elim
inate the 

huge 
background 

of 
events 

produced 
by 

charged 
cosm

ic 
rays 

w
ithout 

reducing significantly the efficiency for gam
m

a-ray detection.

Event 
screening 

on 
data 

from
 

the 
July 

2001 
G

LA
ST

 
balloon 

flight 
has 

reduced the 
background so that a good 

m
easurem

ent of 
the atm

ospheric 
gam

m
a rays 

is possible, 
and w

e 
are 

starting on 
the 

m
uch 

m
ore 

difficult 
problem

 of pushing the background dow
n to a level that (in the absence of 

atm
ospheric secondaries) 

w
ould 

allow
 m

easurem
ents 

of 
cosm

ic gam
m

a-ray 
fluxes. W

e w
ill describe the types of cuts being used, as w

ell as their effects on 
both the background and the gam

m
a-ray efficiency. T

he perform
ance of the 

prototype 
as an 

im
aging gam

m
a-ray telescope w

ill 
be 

dem
onstrated 

using 
M

onte C
arlo sim

ulations in addition to the balloon data. 



G
LA

ST B
A

LLO
O

N
 P

R
O

TO
TY

P
E

Launched on 2
0
0
1
/0

8
/0

4

O
ne of 1

6
 tow

ers that constitutes the 
Large A

rea Telescope (LA
T) on G

LA
ST

O
bjects:

  V
alidate the LA

T design
  R

ecord particle incidents
  Find an efficient data analysis chain
  …

 



FILTER
: A

N
TI-C

O
IN

C
ID

EN
C
E D

ETEC
TO

R
 (A

C
D

) 

If (any A
C
D

 tiles are lit &
&

 E in C
A

L <
 5

0
 M

eV
) then cut

... A
 sim

ple veto. 

Sim
ulation

A
n exam

ple from
 flight data

back
splash



FILTER
: TR

A
C
K

-Q
U

A
LITY

If (TK
R
_qual <

 1
0
.) then cut

  TK
R
_qual: A

n em
pirical param

eter representing the goodness of the           
  fit (reconstruction)

A
 reconstruction failure



FILTER
: L

If (num
 of X

-Z
 track <

 2
 || num

 of Y
-Z

 track <
 2

) then cut

 ... A
 L

 shape (e –
e +

 pair) m
ust be found

H
igh efficiency

at high energy!



FILTER
: ESC

A
P
E-TR

A
C
K

If (E in C
A

L <
 1

 M
eV

  &
&

 any tracks escape) then cut
 ... C

ut if no energy info. 

Energy 
not know

n
W

e can say
som

ething
about this



FILTER
: TH

IC
K

-P
b-LA

Y
ER

If (converted in a thick-P
b layer &

&
 any tracks escape) then cut

 ... C
ut if direction nor E is not know

n 

C
harged particles

are not w
ell cut



FILTER
: W

ID
E-L

If (opening angle of L
 >

 6
0
˚
) then cut

 ... If L
 is w

ide,  incident direction is uncertainC
onverted in a target?

!!



FILTER
: TR

A
C
K

-A
B
O

V
E-V

ER
TEX

If (any tracks above vertex || num
 of hits above vertex >

 2
) 

then cut
 ... A

 g ray should not m
ake a hit above its conversion vertex  

M
issing hit



FILTER
: H

IT-N
EA

R
-V

ER
TEX

If (any hits near above vertex) then cut
 ... A

n event w
ith excess hits around its vertex is doubtful 

C
onverted in the dead area



EFFEC
TIV

E A
R
EA

P
rediction based on sim

ulations: 

  EA
g (3

0
0
 M

eV
, 0

˚
) =

 3
0
0
 cm

2

  EA
e (ave.) =

 1
.8

 cm
2

R
em

ark!  This is FILTER
-D

EP
EN

D
EN

T.



C
U

M
U

LA
TIO

N

1
4
0
 genuine g rays in the flight data

Level-1
 trigger rate =

 1

Sorry, this graph
is still buggy



FILTER
ED

 EV
EN

TS: IM
A

G
E

P
rojection of reconstructed g-rays

O
nto top A

C
D

 ... C
racks btw

. tiles visible?
O

nto X
G

T plane
 ... N

o X
G

T is seen



FILTER
ED

 EV
EN

TS: IM
A

G
E

To be com
pared w

ith theories

R
escued 5

.8
E5

 events



TO
 D

O

O
ptim

ize each filter 
  ... Figure of m

erit =
 EA

g  (E) / EA
p,e  (E) >

 1
 at any E

  ... W
hen a filter is added to the filter set, the set’s FoM

 m
ust 

      be im
proved

C
A

L-info filter
 D

istance-of-closest-approach (D
O

C
A

) filter


